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GENERAL NOTE. 


Owing to the current nature of the 
investigations mentioned in the Technical News 
Bulletin, sometimes it will be impossible to supply 
printed information regarding them. However, in 
these cases, when the investigation has progressed 
sufficiently far, the Bureau will be pleased to 
furnish technical data to those engaged in the 
particular application of the subject, in order tb 
avoid the delay incident to publication, 


00000 


At the request of a subcommittee of the National 
Research Council, 54 steel bars one inch in diameter and 
approximately 12 feet long were examined for magnetic 
uniformity. These bars are intended for experiments 
on the heat treatment of carbon steel and it was desired 
to make sure that there were no chemical segregations or 
other inhomogeneities existing in the bars. 

The determination was made by passing the test 
specimens at a uniform rate through a magnetizing 
solenoid (energized by a direct current) and noting the 
deflection of a sensitive electrical instrument 
connected to a system of test coils located within the 
magnetizing solenoid and surrounding the specimen, If 
the material is uniform, there is no deflection of the 
instrument, while any departure from uniformity is 
indicated by corresponding deflections. It is possible 
to make a photographic record of these deflections. 

Five bars were found to give relatively large deflections 
at certain points and photographic records were made of 
the curves representing the degree of uniformity of these 
bars, Regions were located which should be cut out and 
not used in the investigation on heat treatment, 
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@ Study of The cost of supplying electrical energy to loads 
Power Factor in in which there is a displacement in phase between 
Polyphase current and voltage (as, for example}Sthe case with 
Systems induction motors) or where there is a lack of balance 


between the loads on the several phases of a three~ 
phase system (as when a single-phase railway load is 
supplied from a three-phase system) is very considerably 
greater than the cost of supplying a balanced, non- 
reactive load of the same power. It is customary for 
electrical power companies to insert penalty clauses in 
large power contracts which in effect increase the 
charge for power taken under these adverse conditions. 
The quality of the load as regards these conditions is 
usually expressed as a numerical factor called "power 
factor" which indicates the ratio of the actual power 
supplied to that which could be supplied for the same 
cost under some assumed ideal conditions. 

A number of different quantitative definitions 
of "power factor" are now in use by different engineers 
and as a result considerable confusion has arisen as to 
the proper interpretation of contracts, A Joint 
Committee has been appointed by the American Institute 
of Electrical Hngineers arid the National Electric Light 
Association to study the question and to suggest a 
satisfactory definition which could be adopted as 
standard, At the invitation of the Committee, a 
detailed mathematical study of the more theoretical 
side of the question has been made by a member of the 
Bureau's staff and a paper giving the results of this 
study has been prepared for presentation at the June 
Convention of the American Institute of Electrical 
Engineerse . : 

This paper points out tho type of definition 
which most logically fits a number of different cases 
and shows the essentially oonflicting character of 
some of the requirements which a single definition 
should satisfy. It is suggested that the definition 
of an additional quantity called "balance factor" will 
enable these requirements to be met in a much more 
satisfactory mannere 

3 Blectric Are It has been discovered through the results of 

Welding this investigation that fusion welds differ from all 

| other types, in that the metal of the weld is essentially 
acasting. No refinement of this metai is possible in 
the method as ordinarily carried out. A study of this 
process made by the Bureau consisted in the determination 
of the characteristic properties of arc fused metale Such 
a knowledge is fundamental in any proper study of are 
welding.s This work has showm that the skill, care, and 
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patience of the operator is a matter of vital importance 
in successful are welding. The data obtained in this 
investigation are now being put into shape for 
publication. 


4 Car Wheel The investigation of the stresses in car wheels’ 

Investigation caused by the heating of the rim through the action of 
the brake shoes has already been mentioned in the 
Bulletin. This series of tests has recently been 
completed. The method of carrying out the test has 
been previously described, and it need only be 
mentioned that it consists in mounting the wheel ina 
vertical plane and surrounding the periphery or tread 
of the wheel with an electric heater while the shaft 
upon which the wheel is mounted is cooled with waters 
Temperature measurements and at the same time 
corresponding strain gage readings are taken at 
certain intervals during heating and coolings The 
stresses developed by the differential expansion due 
to the difference in temperature between the periphery 
and center are often of a magnitude sufficient to 
crack the wheels; since of the 28 wheels Rested only 
12 withstood the ordeal suctessfully. | The wheels used 
represented the product of 3 manufacturers. The 
results of this work are now being summarized for 
publication and it is planned to extend the 
investigation to include steel car wheels. 


5 The Melting | “™ Since a knowledge of the fusibility of slags is 
Points of of very considerable im,ortance to the operator of any 
Slags metallurgical furnace, the Bureau of Standards has for 


some time been conducting an investigation, having for 
its object the determination of the melting points of 
various slags typical of those which occur in. the 
different lines of metallurgy, The requisite obser- 
vations have now been completed and a paper embodying 
these results is being prepared for publication. 


6 Mechanical Considerable difficulty is frequently experienced 
Working of in the working of metais, because of a crumbling which 
Vetals is f ten attributed to slight traces of oxide. Nickel, 


for instance, offers a striking example of the 
difficulty of working "pure" metals, In practice, 
magnesium;or some similar deoxidizer is added to the 
metal in order to render the latter workable, but this 
necessarily resuits in a nickel of little use for 
studying the properties of pure nickel on account of 
the appreciable percentage of magnesium which it 
contains, Some recent work cf the Bureau shows that 
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it is possible to melt the nickel in an atmosphere 
of hydrogen; this gas acting as a deoxidizer and 
leaving pure metallic nickel. Wires as small as 
205 mm diameter have been drawn from some of this 
pure nickel. 


7 Behavior of Considerable work has already been done upon 

Hardened Steel this subject and the investigation has been extended 

upon Heating to inciude the effect of time in tempering of 
hardened steels at relatively low temperatures 
(20G=250°C), It has been found that the trans- 
formation, which is suppressed by the rapid cooling 
of the metal necessary for hardening, occurs upon 
re-heating to 200 or 250°C, By heating fa a long time 
ata lower temperature, a result similar to that j 
obtained in a shorter time at a higher temperature is 
produced, It is proposed to embody the results of 
this study in a Bureau of Standards Scientific Paper. 


8 Exhibit of A great many visitors pass through the 

Micrographs laboratories of the Metallurgical Division of the 
Bureau and are particularly interested in the micro-= 
graphs which are shown in connection with a portion 
of the work, A series of large micrographs of typical 
alloys in the form of” transparencies has been prepared 
for the metallopreaphie laboratory to aid in the 
explanation of the work to visitors. These are believed 
to be superior to any similar exhibits in other 
laboratories of this kind which have come under the 
observation of the Bure Ue 


9 Inspection Some time age the question was raised as to the 
of Lincoln cause of what appeared to be rather serious cracking in 
Memorial the marble work of the superstructure of the Lincoln 


Memorial. Such deterioration in a structure of this 
character would necessarily be a sericus defect and the 
Bureau was requested to make an inspection to determine 
the true condition. A number of minor cracks were 
noted caused by movements of the structure and a few 
resulting frem the use of fault ty blocks of marble. 
However, what had been supposed to be large crecks in 
the frieze blocks turned cut, upon clese examination, 
to be only dark streaks of aust or bituminous mattere 


10 Investigation This investigation has been mentioned in previous 
of Reinforced numbers of the Bulletin, The test load has been in © 
Hollow Tile placd for from two to four menths on the 50 x 117 ft. 


Floor System reinforced concrete and clay tile test slab. There has 
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11 Comparative 
Tests of 
Normally and 
Finely Ground 
Cement 


been some increase in the tensile stresses in the 
negative reinforcement caused by standing under load 
for this length of time, and the stresses for the 
negative moment are generally near the yield point of 
the steel. In the square panels, the total resisting 
moment in the slab for a full panel width, which can 
be accounted for by tension in the reinforcement, was 
less than 1/48 of the total live and dead panel load 
multiplied by the span measured from center to center 
of the supporting girders. Additional cracks in the 
concrete have developed within the past 6 weeks with 
no change in load, but the cracks at the positions of 
maximum positive moment are still few and small. The 
load is now being shifted in an effort to increase the 
positive moment without increasing the negative one. 
The purpose of this is to break down the tensile 
resistance of the concrete in positions ef positive 
moment before passing the yield point of the steel 
generally in the positions of negative moment. 


The data obtained from tests on a normally ground 
and a finely ground cement of the same brand have been 
computed and a report issued. These-twoe cements were 
tested in 1:1-1/2:2, 1:2:4, and 1:3:6 concretes of two 
consistencies, as well as in a neat mix, and ina 1:3 
standard sand mortar, The following results and 
conclusions were obtained: 

1, The strengths of concrete made of the fine 
cement were regularly and consistently greater than 
those made with the ne»mal cement so far as the tests 
have been completed. 

20 The percentage increases in strength of the 
fine cement concretes over the normal cement concretes 
for different periods were: 


2 days 7 days 28 days 3 months 6 months 


Minirun 90 50 30 21 14 
Average 121 66 56 41 42 


It should be noted that the difference in fineness 

between the two cements was 12% and to obtain the percent — 
increase in strength for each percent increase in fineness, 
the figures in the above table showing the increase should 
be divided by 12, ‘The normaily ground cement had 86% 
passing the 200«mesh sieve as compared with 98% for the 
finely ground material. 
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12 The Size 
of the Air 
Analyzer and 


3e These percentage increases were highest at 
the earliest ages and the leanest mixes. 

46 The strength increases in lb. per sqe ins 
of fine over normal cement concrete were greater in the 
mixes containing the greater proportions of cement. | 

5e If the tio cements had been used on a job, 
the following approximate mix proportions could have 
been used to give the same strength at 28 days, if 
consistencies | and aggregates were the same: 


= 


Using Normal Using Fine Approximate saving in bags 


Cement Cement of cement per cubic yard 
1:3=1/2 sb 261 
1:4-1/2 1:6 1.5 
1:6 1:8 1.2 


(Proportions were one part of cement to sum of volures 
of sand and gravel measures separately.) 

6. When used in 1:3 mortar, the fine cement 
produced a more marked percentage increase than when used 
in the concretes., The percentage increases in the neat 
mixture, however, were of the same order as in the 
concretes. Thus, in the cases of cements tested, the 
results of the work on neat cements gave a better 
indication of their value'in concrete than tests ine. 
1:3 Ottawa sand mortar. 

7+ In most cases, the fine cement required no 
more water than the normal cement to produce a given 
consistency, when the aggregates and mix were the same. 

8. It was found that when the special cement was 
tested for fineness on vie 200-resh sieve, the lumps 
of very fine material were not broken up under the © 
sieving action and would not pass through the meshes, but 
when this cement was tested by the air analyzer these 
lumps were brolcen up and the results thus secured gave a 


Amo indication of the fineness of the cerent. It is, 


therefore, recommended that the air analyzer be used in 
determining the fineness of very fine cement whenever 
possible, but that if this can not be done care be taken 
to prevent this balling on the 200-mesh sieve if the 
determination is made in the usual manner. 


Technologic Paper No. 48 of the Bureau of Standards ns 
"An Air Analyzer for Determining the Finoness of Cement’ = 
describes measurements which were made to determine the 


Sieve Particles maximum size of particles passing through the 100 and 


2029 mesh sieves as compared with the maximum sized 
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a A tfeans 
for Causing 
Gypsun to 
Adhere to 
Concrete 


14 Refractory 
Crucibles 


particles blown off by the Nos, 1, 2 and 3 nozzles of 

the air analyzer. In reporting results of tests, it 

has been at times desirable to’ know the maximum sized 
particles passing through the 330-mesh sieve. Therefore, 
360 mesh sieve tests and microscopic teasurerents were 
made using standard fineness samples 46 B and 46F, The 
relation of the maximum sized particles passing the 100, 
200, and 300=mesh sieves and the Nos. 3, 2,, 1 nozzles 

of the air analyzer are as follows’ 


100-re sh » ,00793" 
200-mesh # 00428" 

" $00=ite sh = ,0030%" 
No. 3 nozzle =  .00216" 
Nos 2 nozzle m  .00154" 
Noe 3 nozzle a 00076" 


The above valucs are the mean results of two dimensional 
measurements. 


During the past month, the research on the above 
subject and also on a means foyoausing cement plaster to 
adhere to gypsum has been practically completed. The 
findings may be divided into three parts. 

1. There seems to be no detrimental reaction 
between the two materials; the tensile strength of the 
mixture of gypsum and cerent is very nearly equal to their 
combined tensile strengths dependent upon the proportions 
of the twp ingredients used; | 

2e ° The suction of the surface to which the plaster 
is applied is an extremely important factor; for example, 
if gypsum plaster is applied to a dry concrete surface, 
the suction of the concrete will tae so much water out of 
the gypsum that it will prevent its proper hardening; 

3.e The expansion of neat cement, when wet, is of 
an entirely different order from the expansion of neat 
gypsum, and a bond between the tivo materials can be 
permanently maintained only when enough sand is added to 
both materials to reduce the same for both. The above 
mentioned research work has been supported by the Gypsum 
Industries Association and a report covering it has 
recently been made to theme 


During the past month, the making of crucibles 
from highly refractory oxides and minerals has been 
investigated, It has teen found possible to make such 
crucibles without the use of clay or binder which would 
tend to reduce the refractoriness of the finished product. 
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15 Asphalt 
Varnishes for 
Use in Contact 
with Lubri- 

. cating Oils 
and Mineral 
Acids 


16 Analysis 
of Waste Oil 
Obtained from 
the Waters of 
New York 
Harbor 


One method is to make the crucible with the use of water 
by tamping the plastic mass inside of a fire clay mold 
lined with plaster-of-paris, When the mold and 
crucible are fired to a red heat, the plaster-of-paris 
disintegrates and permits the crucible, which is then 
fairly strong, to be removed from the mold. The 
crucible is then fired to a high temperature in order 
to give it the necessary density and strength. The 
other method is to mix linseed 011 with a refractory 
oxide and then to shape the crucible inside a detachable 
metal shell; the crucible is then baked in the shell in 
a core oven, a similar process to that employed in the 
baking of cores for castingse After the baking, the 
sheil is removed and the crucible fired to a high 
temperature which results in a burning out of the 
temporary carbonaceous binder and a sintering of the 
refractory oxides, thus forming a dense, strong, and 
highly refractory crucible. Working in this way, 
crucibles have been produced from titanium dioxide, 
zirconium dioxide, and carborundum fire sand. The 
investigation is being continuede 


A number of asphalt varnishes intended for use 
in contest with lubricating oils and mineral acids have 
been tested at the request of the Panama Canal and the 
War Department, From these tests, it appears that 
about 20% of drying oil is necessary in the non- 
volatile portion of these varnishes to render them © 
resistant to the ordinary grades of lubricating oil. 
The presence of a smal. amount of drying oi1 also 
increases the resistance of these materials to dilute 
acids. None of them, however, will withstand nitric 
and sulphuric acids of laboratory strengths for longer 
than one hour, though most of them appear to resist 
sulphuric and nitric acids of half laboratory strength 
for an indefinite time, 


The pollution of the waters of New York Harbor 
by certain materials has become a serious matter, and 
the Bureau was requested to analyze two samples ef what 
Was SUpPos sed to be waste oil taken from the surface of 
the water in the vicinity of Staten Island, New York, 
The object of the investigation was to determi ne, if 
possible, the probable sources of this poilution. It 
was found that one of the samples was a topped llexican 
exude oil, such as would be pumped with the water ballast 

rom the holds of tankers. No evidence of coal tay or 
water gas products or of the acid sludge from refineries 
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17 Method 
Employed in 


was founds The other sample appeared to be a pasty 
mass floating in some sea water. It turned out to 
consist of bits of wood, stone, glass, sand, and 
concrete, and upon heating yielded 55% of water, On 
distillation, substances were found which indicated 
that the organic part of the material was made up of 
mineral oil and fatty matter, such as would result 
from garbage and other harbor refuses 


The 2 = 34,000 ft, barographs léed by Major 
Sdhroeder in his high altitude Plight of Fobruary 27, 


the Calibration 1920, were investigated, not only for the purpose of 


of Barographs 
used by Major 
Schroeder 


18 Annual 
Conference on 
Weights and 
Measures 


determining the atmospheric pressure reached at the 
ceiling of 1@jor Schroeder's flight, but also to deter=- 
mine the change in calibration with temperature. The 
results were compared with those obtained from tests 
conducted last September and the instruments were found 
<0 repeat within the experimental error. An interesting 
part of the investigation consisted in giving the 
instrument two flight-history tests. These tests are. 
based on the assumption that a weil-seasoned instrument 
will always give the sare indications when subjected to 
identical conditionse The test consists in putting the 
instruments in a chamber where the air pressure and 
temperature can be varied in exactiy the same way as they 
varied during the flights; or, in other words, the pens 

of the instruments are made to follow the trace on the 


charts reccrded during the flight, As the temperatures 


experienced by an airpiane at such high altituces are 
lower than those which Jan be obtained by an ordinary 
refrigerating system, it is necessary to use carbon 
dioxide apparatiis to preduce the lower temperature within 
the chamber. The temperature tests of these instruments 
are very important because from them temperature=pressure 
correction curves may be computed and if it is found that 
the temperatures observed by the pilot during the flight 
are in error, these curves provide a means for correcting 
theme They can also be used to compute the most probable 
altitudes of any future flight, if it is not possible to 
carry out a new flight=history teste 


The daté for the 12th Annual Conference on Weights 
and l’easures which will be held at the Buréau has been 
fixed by the executive committee for Mey 24 to 27 : 
inclusive. During the past menth, letters were prepared 
and sent to the governors and to the heads of the . 
weights and measures departments of the various states, 
and mimeographed letters were sent to the city and county 
sealers throughout the country as well as to mayors and 
county officials requesting their attendance at the 


conference, The manufacturers of woighing and measuring 
apparatus have likewise been invited to exhibit their 
products at tho Bureau during the days that the 
conference is in session. 


19 Investigation A. new investigation on the standardization, 
on Composition composition, and preparation of a sucrose=invert sugar 
and Preparation syrup of maximum cencentration has been brought to 
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Syrup 


completion and the manuscript is in course of 
preparation. | 

One of the large branches of the sugar industry is 
the manufacture of syrups for direct consumption. If the 
Syruy consists only of sucrose, the saturated solution may 
contain only 68.7% of the sugar. Such a solution.is toe 
thin fér a desirable product and is susceptible to 
fermerntatiéns tf concentrated to 4 denser consistoncy, it 
becomes supersaturated srid deposits sugar crystals. If, 
however, the sucrdse is partially inverted, tho donsity may 
be considerably increased, but if the invetsién is carried 
too far, the relatively low solubility of dextrose limits 
the desnity to which the syrup may be conecntrated. 

A study was made of the mutual solubilities of the 
three constituent sugars, namely, sucrose, dextrose, and 
levulose in the presence of each other. Equal proportions 
of dextrose and levulose in solution constitute “invert 
sugar" which is formed by the inversion of sucrose. The 
Solubility of sucrese in varying proportions of invert 
sugar was determined to very high concentrations of the 
latter. Similarly, the solubility of sucrose in the 
presence of dextrose,an’ of dextrose in the presence of 
sucrose, and finally of dextrose in the presence of 
levulose were measured, ‘With the exception of some measure= 
ments on the solubility of sucrose in the presence of 
invert sugar, no determinations of these solubilities have 
previously been recorded. 

The results of this investigation have shown the 
maximum concentratien which invert sugar may have without 
depositing crystals of dextrose, and similarly the 
maximum concentration which a mixture of sucrose and invert 
sugar may have without depssiting either sucrose or 
dextrose, The syrup which contains 33.7% of sucrose and 
44.8% of invert sugar, or a content with respeet to total 
sugar of 78.5%, has this maximum cencentration, In 
general, it is practicable to increase this concentration 
even to a slight supersaturation without danger. Such a 
solution is sufficiently dense for a geod syrup and 
resists the growth of micre-organianes,. 


wp eeeere 


A number of methods of inverting sugar have been 
devised. The Dureau adds the suggestion that the 
partial inversion can be accomplished by the aid of an 
extremely dilute hydrochloric acid and subsequent 
neutralization with sodium carbonate. The net result 
is the addition of a minute quantity of common salt. 
Data are provided for controlling the method. 


Respectfully, 
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Director 
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